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Available online 4 April 2016AbstractA series of alkyliminophenols (HOC6H4)CNCnH2nþ1CH3 where n are even parity number ranging from 0 to 16 have been
isolated and their molecular structures were studied. The molecular structure of 3-((dodecylimino)methyl)phenol has further been
ascertained via the single-crystal X-ray diffraction analysis in which the compound possesses space group of P21/c. Crystal
structures also revealed that the dodecyl chain in this molecule was fully extended in zig-zag form. The novel derivatives 1,3-
oxazepine-4,7-diones with general formula (HOC6H4)CONCnH2nþ1CH]CH(CO)2 in which n are even parity numbers ranging
from 2 to 18 have been synthesized from the reaction of 3-((alkylimino)methyl)phenol with maleic anhydride.
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A considerable number of methods towards the
formation of oxazepine ring have been reported in
recent years [1,2]. However, convenient and efficient
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the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/substances in biological system [1,2]. The abundances
of O and N-containing six- and seven-membered rings
in pharmaceuticals and agrochemicals have entailed
the use of these compounds in synthetic organic
chemistry. Over the past two decades, the design and
synthesis of heterocyclic compounds having a ring size
with 7e11 atoms received great attention in synthetic
organic chemistry and this can be ascribed to their
application in biologically active natural products [3],
drugs [4], synthetic materials [5] and catalysts [6]. For
instance, benzoxazepines and 1,4-oxazepines had
contributed to a wide range of biological activities
especially anticonvulsant [7e10]. However, the modi-
fication of oxazepine core as liquid-crystallinen behalf of University of Kerbala. This is an open access article under
4.0/).
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poration of the heteroatoms (S, O and N) can result in
significant change upon liquid-crystalline phase as the
atoms thus introduced are claimed to be more polar-
izable than carbon [11e13]. In this paper, we report the
novel compounds 3-alkyl-2-(3-hydroxyphenyl)-1,3-
oxazepine-4,7-diones, (HOC6H4)CONCnH2nþ1CH]
CH(CO)2 wherein the N atom of oxazepine ring is
linked by alkyl chain. The structures for all title
compounds were characterized by FTIR and NMR (1H,
13C, DEPT135, 1He1H COSY, HMQC and HMBC).
The conformation for the intermediate has been
ascertained by X-ray diffraction analysis.
2. Experimental
2.1. Material
3-Hydroxybenzaldehyde, maleic anhydride, butyl-
amine, hexylamine, octylamine, decylamine and
dodecylamine were obtained from Aldrich. Whilst
ethylamine was purchased from Merck, tetradecyl-
amine, hexadecylamine and octadecylamine were ob-
tained from Acros. They were used without further
purification. Thin-layer chromatography (TLC) was
performed on silica-gel plates. Benzene and THF were
dried by standard method.
2.2. Instrumentation
The elemental microanalyses (CHN) were per-
formed using a Perkin Elmer 2400 LS Series CHNS/O
analyzer. Melting points were recorded using Gallen-
kamp digital melting point apparatus. The measurement
was carried out by heating up the sample which has
been filled in the capillary tube. The FT-IR spectra were
recorded by using Perkin Elmer 2000-FT-IR spectro-
photometer in the frequency range 4000e400 cm1. All
samples were prepared in KBr discs. NMR spectra were
recorded by Bruker 400 MHz Ultrashield spectrometer
equipped with a 5 mm BBI inverse gradient probe. All
samples were dissolved in deuterated methylsulphoxide
(DMSO-d6) with tetramethylsilane (TMS) as internal
standard. The concentration of solute molecules was
50 mg in 1.0 ml DMSO.
2.3. Synthesis of 3-((alkylimino)methyl)phenol 1ae1i
All compounds were prepared by the same method
Scheme 1. A representative technique dealing with the
synthesis of compound 1d will be described as
example.A solution of 0.01 mol octylamine in 10 ml absolute
ethanol was added dropwise under nitrogen atmo-
sphere to 3-hydroxybenzaldehyde which was earlier
dissolved in the same solvent (20 ml). The mixture was
refluxed in an oil bath for 13 h and the reaction was
monitored by TLC. The reaction mixture was allowed
to cool to 0 C overnight. It was filtered, washed with
2% HCl and cold water before being dried at room
temperature. The solid thus obtained was recrystallized
twice from absolute ethanol to obtain yellow product
1d. The analytical and selected FT-IR, 1H NMR and
13C NMR data for compounds 1ae1i are summarized
as follows:
(1a) Yield 82%. m.p. 114e116 C. Anal: Found for
C9H11NO (%): C 72.58, H 7.59, N 9.19. Calc (%) C
72.46, H 7.43, N 9.14 IR: ymax(KBr) (cm
1): 3421,
3033, 2973, 2727, 2718, 1649, 1599, 1527, 1450, 1384,
1037, 865. 1H NMR d (ppm) (CDCl3): 9.80 (s, OH),
7.81 (s, H1), 7.34 (d, J ¼ 7.6 Hz, H5), 7.29 (d,
J ¼ 7.9 Hz, H7), 7.18 (t, J ¼ 8.5 Hz, H6), 6.90 (s, H3),
3.55 (t, H8), 1.24 (t, H9); 13C NMR d (ppm) (CDCl3):
162.31 (C]N), 158.40 (AreCeO), 140.20e118.20
(AreC), 45.20 (Cx), 15.61 (Cy).
(1b) Yield 79%. m.p. 102e104 C. Anal: Found for
C11H15NO (%): C 74.41, H 8.32, N 7.79. Calc (%) C
74.54, H 8.53, N 7.90. IR: ymax(KBr) (cm
1) 3432,
3021, 2931, 2721, 2710, 1641, 1522, 1451, 1388, 1042,
882. 1H NMR d (ppm) (CDCl3): 9.90 (s, OH), 8.22 (s,
H1), 7.29 (d, J ¼ 7.5 Hz, H5), 7.21 (d, J ¼ 7.9 Hz, H7),
7.10 (t, J ¼ 8.4 Hz, H6), 6.82 (s, H3), 3.25 (t, H8), 1.64
(q, Hx), 1.24 (q, H9), 0.89 (t, Hy); 13C NMR d (ppm)
(CDCl3): 161.20 (C]N), 158.50 (AreCeO),
139.23e115.90 (AreC), 59.50 (C8), 21.00 (Cx), 16.49
(Cy).
(1c) Yield 61%. m.p. 120e122 C. Anal: Found for
C13H19NO (%): C 76.09, H 9.48, N 6.77. Calc (%) C
76.06, H 9.33, N 6.82. IR: ymax(KBr) (cm
1): 3440,
3017, 2935, 2727, 2606, 1650, 1596, 1452, 1396, 1050,
872. 1H NMR d (ppm) (CDCl3): 9.90 (s, OH), 8.21 (s,
H1), 7.30 (d, J ¼ 7.5 Hz, H5), 7.22 (d, J ¼ 7.9 Hz, H7),
7.11 (t, J ¼ 8.4 Hz, H6), 6.78 (s, H3), 3.58 (t, H8), 1.85
(q, H9), 1.69 (m, H10 to Hn-2), 1.30 (q, Hx) 0.85 (t,
Hy); 13C NMR d (ppm) (CDCl3): 161.20 (C]N),
159.00 (AreCeO), 138.46e114.60 (AreC), 61.40
(C8), 19.56 (Cx), 15.02 (Cy).
(1d) Yield 68%. m.p. 125e127 C. Anal: Found for
C15H23NO (%): C 77.18, H 9.95, N 6.06. Calc (%) C
77.21, H 9.93, N 6.00. IR: ymax(KBr) (cm
1): 3424,
3061, 2954, 2871, 2729, 1650, 1513, 1457, 1384, 1046,
871. 1H NMR d (ppm) (CDCl3): 9.90 (s, OH), 8.23 (s,
H1), 7.42 (d, J ¼ 7.6 Hz, H5), 7.39 (d, J ¼ 7.9 Hz, H7),
7.15 (t, J ¼ 8.6 Hz, H6), 6.91 (s, H3), 3.54 (t, H8), 1.46
R= C2H5, C4H9, C6H13, C8H17, C10H21, C12H25, C14H29, C16H33, C18H37
Scheme 1. Synthetic route towards the formation of compounds 1ae1i and 2ae2i.
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Hy); 13C NMR d (ppm) (CDCl3): 161.50 (C]N),
158.00 (AreCeO), 138.50e114.60 (AreC), 61.20
(C8), 34.16e23.80 (ReC9eC13) 20.46 (Cx), 14.80
(Cy).
(1e) Yield 65%. m.p. 130e131 C. Anal: Found for
C17H27NO (%): C 78.01, H 10.58, N 5.21. Calc (%) C
78.11, H 10.41, N 5.36. IR: ymax(KBr) (cm
1): 3430,
3035, 2962, 2880, 2708, 1647, 1581, 1453, 1390, 1033,
866. 1H NMR d (ppm) (CDCl3): 9.90 (s, OH), 8.22 (s,
H1), 7.36 (d, J ¼ 7.5 Hz, H5), 7.17 (d, J ¼ 7.9 Hz, H7),
7.13 (t, J ¼ 8.5 Hz, H6), 6.89 (s, H3), 3.55 (t, H8), 1.60
(q, H9), 1.30 (q, Hx), 1.23 (m, H10 to Hn-2), 0.84 (t,
Hy); 13C NMR d (ppm) (CDCl3): 162.31 (C]N),
157.32 (AreCeO), 136.48e114.50 (AreC), 60.80
(C8), 35.79e23.51 (ReC9eC15) 20.25 (Cx), 14.56
(Cy).
(1f) Yield 73%. m.p. 133e134 C. Anal: Found for
C19H31NO (%): C 78.90, H 10.83, N 4.81. Calc (%) C
78.84, H 10.79, N 4.84. IR: ymax(KBr) (cm
1): 3437,
3062, 2957, 2850, 2596, 1650, 1597, 1469, 1050, 824.
1H NMR d (ppm) (CDCl3): 9.60 (s, OH), 8.23 (s, H1),
7.25 (d, J ¼ 7.6 Hz, H5), 7.17 (d, J ¼ 7.8 Hz, H7),
7.11 (t, J ¼ 8.7 Hz, H6), 6.85 (s, H3), 3.57 (t, H8),
1.61 (q, H9), 1.31 (q, Hx), 1.21 (m, H10 to Hn-2), 0.87
(t, Hy); 13C NMR d (ppm) (CDCl3): 161.12 (C]N),
157.80 (AreCeO), 138.44e114.21 (AreC), 61.40
(C8), 35.78e23.40 (ReC9eC17) 20.57 (Cx), 14.20
(Cy).(1g) Yield 81%. m.p. 136e137 C. Anal: Found for
C21H35NO (%): C 79.58, H 11.05, N 4.33. Calc (%) C
79.44, H 11.11, N 4.41. IR: ymax(KBr) (cm
1) 3440,
3062, 2975, 2850, 2594, 1650, 1597, 1469, 1453, 1050,
871. 1H NMR d (ppm) (CDCl3): 9.49 (s, OH), 8.22 (s,
H1), 7.30 (d, J ¼ 7.6 Hz, H5), 7.21 (d, J ¼ 7.8 Hz, H7),
7.11 (t, J ¼ 8.8 Hz, H6), 6.82 (s, H3), 3.54 (t, H8), 1.59
(q, H9), 1.32 (q, Hx), 1.24 (m, H10 to Hn-2), 0.83 (t,
Hy); 13C NMR d (ppm) (CDCl3): 161.00 (C]N),
158.50 (AreCeO), 136.31e114.42 (AreC), 57.32
(C8), 35.86e23.14 (ReC9eC19) 20.18 (Cx), 14.22
(Cy).
(1h) Yield 81%. m.p. 139e140 C. Anal: Found for
C23H39NO (%): C 79.82, H 11.26, N 4.02. Calc (%) C
79.94, H 11.38, N 4.05. IR: ymax(KBr) (cm
1): 3444,
3063, 2956, 2850, 2600, 1651, 1597, 1470, 1454, 1050,
871. 1H NMR d (ppm) (CDCl3): 9.70 (s, OH), 8.22 (s,
H1), 7.24 (d, J ¼ 7.6 Hz, H5), 7.16 (d, J ¼ 7.8 Hz, H7),
7.13 (t, J ¼ 8.8 Hz, H6), 6.82 (s, H3), 3.57 (t, H8), 1.58
(q, H9), 1.30 (q, Hx), 1.29 (m, H10 to Hn-2), 0.84 (t,
Hy); 13C NMR d (ppm) (CDCl3): 161.31 (C]N),
158.30 (AreCeO), 138.50e114.47 (AreC), 61.40
(C8), 35.90e23.97 (ReC9eC21) 20.65 (Cx), 14.18
(Cy).
(1i) Yield 82%. m.p. 142e143 C. Anal: Found for
C25H43NO (%): C 80.30, H 11.45, N 3.69. Calc (%) C
80.37, H 11.60, N 3.75. IR: ymax(KBr) (cm
1): 3444,
3017, 2952, 2850, 2596, 1649, 1597, 1493, 1470, 1050,
874. 1H NMR d (ppm) (CDCl3): 9.90 (s, OH), 8.24 (s,
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7.16 (t, J ¼ 8.9 Hz, H6), 6.89 (s, H3), 3.56 (t, H8), 1.70
(q, H9), 1.38 (m, H10 to Hn-2), 1.31 (q, Hx) 0.89 (t,
Hy); 13C NMR d (ppm) (CDCl3): 161.87 (C]N),
157.92 (AreCeO), 137.67e115.04 (AreC), 61.75
(C8), 35.78e23.14 (ReC9eC23) 20.31 (Cx), 14.15
(Cy).
2.4. X-ray data collection, structures solution and
refinement for 1f and 1g
Both Colorless prism crystals of 1f and 1g having
approximate dimensions of 0.50  0.12  0.08 mm
was mounted on a glass fiber. All measurements were
made on a Rigaku Saturn CCD area detector with
graphite monochromated Mo-Ka radiation. Details of
the X-ray diffraction analysis will be described based
on crystal 1f.
As for crystal 1f, the data were collected at a tem-
perature of 160 ± 1 C to a maximum 2q value of
54.8. A total of 720 oscillation images were collected.
A sweep of data was done using u scans from 110.0
to 70.0 in 0.5 step at c ¼ 45.0 and f ¼ 0.0. The
exposure rate was 32.0 s/. The detector swing angle
was 20.21. A second sweep was performed using u
scans from 110.0 to 70.0 in 0.5 step at c ¼ 45.0
and f ¼ 90.0. The exposure rate was 32.0 s/. The
detector swing angle was 20.21. The crystal-to-
detector distance was 45.20 mm. Readout was per-
formed in the 0.547 mm pixel mode. Of the 13,454
reflections that were collected, 4069 were unique
(Rint ¼ 0.033) in which the equivalent reflections were
merged. Data were collected and processed using
Crystal Clear (Rigaku) [14]. The structure was solved
by direct methods [15] and expanded using Fourier
techniques [16]. The non-hydrogen atoms were refined
anisotropically. Some hydrogen atoms were refined
isotropically and the rest were refined using the riding
model. The final cycle of full-matrix least-squares
refinement [17] on f was based on 2871 observed
reflection and 227 variable parameters and converged
(largest parameter shift was 0.00 times its esd) with
unweighted and weighted agreement factors of
R1 ¼ SjjFoj  jjFcj/SjFoj ¼ 0.0558 and
wR2[S(Fo
2  Fc2)2]/Sw(Fo2)2]1/2 ¼ 0.1488. The standard
deviation of an observation of unit weight [18] was
1.00. A Sheldrick weighting scheme was used. The
maximum and minimum peaks on the final difference
Fourier map corresponded to 0.37 and 0.30 e.Å3,
respectively. Neutral atom scattering factor were taken
from Cromer and Waber [19]. Anomalous dispersion
effects were included in Fcalc [20] from which thevalues for Df and Df00 were those of Creagh and
McAuley [21]. The values for the mass attenuation
coefficients are those of Creagh and Hubbell [22]. All
calculations were performed using the CrystalStructure
[23,24] crystallographic software package.
2.5. Synthesis of 1,3-oxazepine-4,7-diones 2ae2i
The synthetic route for the preparation of com-
pounds 2ae2i is shown in Scheme 1. All compounds
were prepared by the same method. An example will
be described by based on a representative compound
2a. 100 ml round bottom flask equipped with a double
surface condenser fitted with calcium chloride guard
tube was filled with a mixture derived from 1a
(0.01 mol) and maleic anhydride (0.01 mol) in 40 ml
dry benzene. The mixture was heated to reflux for 3 h
and monitored by TLC. The solvent was evaporated in
vacuo. The precipitate thus obtained was recrystallized
from dry THF to give green precipitate of 2a. The
analytical and selected FT-IR, 1H NMR and 13C NMR
data for compounds 2ae2i are summarized as follows:
(2a): Yield 45%. m.p. 112e113 C. Anal: Found for
C13H13NO4 (%): C 63.19, H 5.20, N 5.51. Calc (%) C
63.15, H 5.30, N 5.67. IR: ymax(KBr) (cm
1): 3416,
3033, 2974, 2960, 2874, 2790, 1698, 1599, 1530, 1450,
1385, 1314, 3210, 2732, 1097, 872, 783, 720. 1H NMR
d (ppm) (DMSO): 9.92 (s, OH), 8.22 (s, H7), 7.41 (t,
J ¼ 8.2 Mz, H5), 7.37 (s, H2), 7.19 (d, J¼ 7.1 Hz, H6),
7.17 (d, J ¼ 7.0 Hz, H4), 6.57 (d, J ¼ 10.8 Hz, H10),
6.34 (d, J ¼ 10.4 Hz, H9), 3.45 (q, H12), 1.22 (t, H13);
13C NMR d (ppm) (DMSO): 168.21 (C11), 166.40
(C8), 156.00 (AreCeO), 134.50e115.50 (AreC),
133.50 (C9), 122.12 (C10), 80.20 (C7), 40.14 (C12),
15.01(C13).
(2b): Yield 38% m.p. 120e121 C. Anal: Found for
C15H17NO4 (%): C 65.32, H 6.09, N 5.26. Calc (%) C
65.44, H 6.22, N 5.09. IR: ymax(KBr) (cm
1): 3459,
3018, 2966, 2941, 2877, 2780, 1690, 1540, 1527, 1432,
1370, 1318, 3215, 2560, 1084, 866, 744, 703. 1H NMR
d (ppm) (DMSO): 9.90 (s, OH), 8.21 (s, H7), 7.42 (t,
J ¼ 8.2 Hz, H5), 7.35 (s, H2), 7.17 (d, J ¼ 7.1 Hz, H6),
7.15 (d, J ¼ 7.0 Hz, H4), 6.52 (d, J ¼ 10.8 Hz, H10),
6.33 (d, J ¼ 10.2 Hz, H9), 3.29 (t, H12), 1.52 (q, H13)
1.29 (Hx), 0.87(Hy); 13C NMR d (ppm) (DMSO):
169.20 (C11), 166.50 (C8), 156.00 (AreCeO),
134.50e114.52 (AreC), 135.80 (C9), 123.11 (C10),
79.22 (C7), 40.11 (C12), 22.23 (C13), 20.12 (Cx),
14.53 (Cy).
(2c): Yield 45% m.p. 73e75 C. Anal: Found for
C17H21NO4 (%): C 67.45, H 6.86, N 4.60. Calc (%) C
67.31, H 6.98, N 4.62. IR: ymax(KBr) (cm
1): 3445,
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1365, 1311, 3236, 2589, 1050, 876, 851, 824. 1H NMR
d (ppm) (DMSO): 9.90 (s, OH), 8.21 (s, H7), 7.43 (t,
J ¼ 8.3 Hz, H5), 7.36 (s, H2), 7.13 (d, J ¼ 7.1 Hz, H6),
6.98 (d, J ¼ 7.1 Hz, H4), 6.43 (d, J ¼ 10.7 Hz, H10),
6.27 (d, J ¼ 10.1 Hz, H9), 3.17 (t, H12), 1.48 (q, H13),
1.31 (Hx), 1.26 (m, H14 to Hn-2), 0.88(Hy);
13C NMR
d (ppm) (DMSO): 168.24 (C11), 166.40 (C8), 154.00
(AreCeO), 134.54e115.50 (AreC), 134.41 (C9),
122.14 (C10), 80.25 (C7), 40.11 (C12), 30.23 (C13),
26.64 (C14), 20.34 (Cx), 15.00 (Cy).
(2d): Yield 54% m.p. 88e90 C. Anal: Found for
C19H25NO4 (%): C 68.62, H 7.61, N 4.26. Calc (%) C
68.86, H 7.60, N 4.23. IR: ymax(KBr) (cm
1): 3439,
3073, 2925, 2912, 2858, 2848, 1708, 1587, 1524, 1069,
1380, 1318, 3241, 2778, 1406, 852, 792, 759. 1H NMR
d (ppm) (DMSO): 9.92 (s, OH), 7.90 (s, H7), 7.40 (t,
J ¼ 8.4 Hz, H5), 7.16 (s, H2), 7.18 (d, J ¼ 7.1 Hz, H6),
6.87 (d, J ¼ 7.0 Hz, H4), 6.56 (d, J ¼ 10.9 Hz, H10),
6.41 (d, J ¼ 10.3 Hz, H9), 3.38 (t, H12), 1.60 (q, H13),
1.32 (Hx), 1.28 (m, H14 to Hn-2), 0.89 (Hy);
13C NMR
d (ppm) (DMSO): 169.99 (C11), 166.55 (C8), 157.53
(AreCeO), 138.11e115.47 (AreC), 135.88 (C9),
123.08 (C10), 78.75 (C7), 41.05 (C12), 30.44 (C13),
32.89e26.87 (C14eC17), 21.01 (Cx), 14.50 (Cy).
(2e): Yield 63% m.p. 116e118 C. Anal: Found for
C21H29NO4 (%): C 70.04, H 8.28, N 3.88. Calc (%) C
70.17, H 8.13, N 3.90. IR: ymax(KBr) (cm
1): 3441,
3011, 2947, 2920, 2851, 2833, 1722, 1582, 1520, 1410,
1362, 1316, 3225, 2765, 1094, 841, 776. 1H NMR
d (ppm) (DMSO): 9.91 (s, OH), 8.10 (s, H7), 7.41 (t,
J ¼ 8.4 Hz, H5), 7.25 (s, H2), 7.13 (d, J ¼ 7.1 Hz, H6),
6.82 (d, J ¼ 7.0 Hz, H4), 6.42 (d, J ¼ 10.8 Hz, H10),
6.40 (d, J ¼ 10.3 Hz, H9), 3.25 (t, H12), 1.52 (q, H13),
1.30 (Hx), 1.23 (m, H14 to Hn-2), 0.85 (Hy);
13C NMR
d (ppm) (DMSO): 168.22 (C11), 166.20 (C8), 158.40
(AreCeO), 137.21e115.22 (AreC), 134.50 (C9),
123.57 (C10), 79.42 (C7), 41.00 (C12), 30.43 (C13),
32.78e26.60 (C14eC19), 21.48 (Cx), 14.50 (Cy).
(2f): Yield 66% m.p. 91e92 C. Anal: Found for
C23H33NO4 (%): C 71.19, H 8.62, N 3.73. Calc (%) C
71.29, H 8.58, N 3.61. IR: ymax(KBr) (cm
1): 3425,
3075, 2952, 2917, 2867, 2848, 1709, 1590, 1522,
1405, 1379, 1324, 3240, 2480, 1091, 877, 851, 824. 1H
NMR d (ppm) (DMSO): 9.93 (s, OH), 8.27 (s, H7),
7.40 (t, J ¼ 8.6 Hz, H5), 7.27 (s, H2), 7.16 (d,
J ¼ 7.3 Hz, H6), 6.58 (d, J ¼ 6.9 Hz, H4), 6.55 (d,
J ¼ 10.4 Hz, H10), 6.31 (d, J ¼ 10.1 Hz, H9), 3.38 (t,
H12), 1.61 (q, H13), 1.33 (Hx), 1.25 (m, H14 to Hn-2),
0.85 (Hy); 13C NMR d (ppm) (DMSO): 166.20 (C11),
166.19 (C8), 156.50 (AreCeO), 138.66e115.98
(AreC), 135.56 (C9), 122.67 (C10), 79.64 (C7), 41.00(C12), 30.45 (C13), 32.66e26.87 (C14eC21), 20.34
(Cx), 15.00 (Cy).
(2g): Yield 52% m.p. 110e109 C. Anal: Found for
C25H37NO4 (%): C 72.34, H 8.81, N 3.31. Calc (%) C
72.26, H 8.97, N 3.37. IR: ymax(KBr) (cm
1): 3444,
3066, 2933, 2918, 2867, 2848, 1709, 1590, 1494, 1451,
1403, 1324, 3244, 2654, 1092, 851, 824, 780. 1H NMR
d (ppm) (DMSO): 9.92 (s, OH), 8.20 (s, H7), 7.43 (t,
J ¼ 8.7 Hz, H5), 7.24 (s, H2), 7.12 (d, J ¼ 7.2 Hz, H6),
6.84 (d, J ¼ 7.0 Hz, H4), 6.44 (d, J ¼ 10.6 Hz, H10),
6.26 (d, J ¼ 10.3 Hz, H9), 3.18 (t, H12), 1.49 (q, H13),
1.31 (Hx), 1.26 (m, H14 to Hn-2), 0.86 (Hy);
13C NMR
d (ppm) (DMSO): 166.22 (C11), 166.11 (C8), 158.86
(AreCeO), 138.52e115.52 (AreC), 134.05 (C9),
121.89 (C10), 80.29 (C7), 41.01 (C12), 30.45 (C13),
32.55e26.45 (C14eC23), 20.01 (Cx), 15.00 (Cy).
(2h): Yield 67% m.p. 103e105 C. Anal: Found for
C27H41NO4 (%): C 73.15, H 9.24, N 3.09. Calc (%) C
73.10, H 9.32, N 3.16. IR: ymax(KBr) (cm
1): 3482,
3076, 2951, 2917, 2868, 2849, 1710, 1580, 1528, 1404,
1382, 1326, 3295, 2589, 1072, 852, 824, 797. 1H NMR
d (ppm) (DMSO): 9.18 (s, OH), 7.49 (s, H7), 7.42 (t,
J ¼ 8.5 Hz, H5), 7.24 (s, H2), 7.18 (d, J ¼ 7.3 Hz, H6),
6.87 (d, J ¼ 7.0 Hz, H4), 6.42 (d, J ¼ 10.8 Hz, H10),
6.25 (d, J ¼ 10.1 Hz, H9), 3.17 (t, H12), 1.46 (q, H13),
1.25 (m, H14 to Hn-2), 1.32 (Hx), 0.85 (Hy);
13C NMR
d (ppm) (DMSO): 166.20 (C11), 166.18 (C8),
138.43e115.32 (AreC), 135.42 (C9), 122.87 (C10),
80.12 (C7), 41.00 (C12), 30.32 (C13), 32.67e26.33
(C14eC25), 20.21 (Cx), 14.80 (Cy).
(2i): Yield 72% m.p. 98e100 C. Anal: Found for
C29H45NO4 (%): C 73.66, H 9.56, N 3.82. Calc (%)
C73.85, H9.62, N3.97. IR: ymax(KBr) (cm
1): 3488,
3018, 2953, 2918, 2850, 2835, 1715, 1545, 1490, 1400,
1383, 1311, 3296, 2646, 1080, 853, 824, 796. 1H NMR
d (ppm) (DMSO): 9.20 (s, OH), 7.64 (s, H7), 7.43 (t,
J ¼ 8.4 Hz, H5), 7.23 (s, H2), 7.13 (d, J ¼ 7.2 Hz, H6),
6.82 (d, J ¼ 6.9 Hz, H4), 6.41 (d, J ¼ 10.9 Hz, H10),
6.27 (d, J ¼ 10.2 Hz, H9), 3.18 (t, H12), 1.45 (q, H13),
1.31 (Hx), 1.24 (m, H14 to Hn-2), 0.86 (Hy);
13C NMR
d (ppm) (DMSO): 166.23 (C11), 166.20 (C8), 158.42
(AreCeO), 138.55e114.96 (AreC), 134.04 (C9),
122.21 (C10), 79.87 (C7), 41.03 (C12), 30.87 (C13),
32.89e26.89 (C14eC27), 20.09 (Cx), 14.79 (Cy).
3. Results and discussion
3.1. Characterizations
3.1.1. FT-IR spectroscopy
From FT-IR data of the Schiff bases 1ae1i, it is
noticeable that the band in the region at the range of
N CH2CH2(CH2)n-2CH2CH3
OH
7 3
4
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Fig. 1. The atom numbering scheme for Schiff bases 1ae1i.
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presence of the aromatic ring can be suggested by the
weak absorption band at 3063e3017 cm1 assignable
to CpheH stretching vibration [25]. On the other hand,
a strong band at the frequency range of
1599e1581 cm1 with two medium bands at the range
of 1573e1513 cm1 and 1493e1462 cm1 can be
assigned to the C]C stretching [26]. A band which
appears within the respective frequency ranges
882e824 cm1, 824e776 cm1 and 793e720 cm1
can be ascribed to the out of plane CeH or gCeH [27].
The band with strong intensity at 1651e1641 cm1
can be assigned to the imine group (C]N) while the
medium absorption band owing to the bending of C-N
appears at the frequency range of 1050e1033 cm1.
The absorption bands assignable to the symmetric and
asymmetric CH3 stretchings appear within the range of
2975e2931 cm1 and 2943e2919 cm1, respectively.
The absorption bands for methylene (asym-CH2 and
sym-CH2) appear at 2880e2850 cm
1 and
2861e2722 cm1, respectively [25]. The two bands
observable at 1493e1450 cm1 and 1470e1384 cm1
can be ascribed to the stretching of CeH [28]. A very
weak band at 2729e2594 cm1 can be attributed to the
bending of CeH [29].
The most important band for oxazepine compounds
appears at the frequency range of 1722e1690 cm1
which can be assigned to the stretching vibration of
C]O bond in the seven-membered ring [30]. The
other major band observed at 1326e1311 cm1 can be
assigned to bending mode of CeO. A medium band
attributed to the dCeN is noticed at 1097e1050 cm1.
The absorption band at 3488e3416 cm1 indicates the
presence of OeH stretching. A band assignable to the
stretching of benzylic moiety is observed at
3296e3210 cm1.
3.1.2. 1D and 2D NMR spectral data compounds
(2ae2i)
The 1H, 13C NMR and DEPT135 were used to
further substantiate the molecular structures of the
Schiff bases. The numbering scheme for Schiff bases
1ae1i is given in Fig. 1. All the numbers 1e9 are
assigned to protonated and non-protonated carbon
atoms. However, the carbon 10 (Fig. 1) is referred to
the (CH2)n2 group wherein the subscript n  2 can be
either 2, 0, 2, 4, 6, 8, 10, 12, 14 when n ¼ 0, 2, 4, 6,
8, 10, 12, 14 and 16, respectively. The signal corre-
sponding to the proton H1 from imine group (CH]N)
for all compounds 1ae1i appears as a singlet in the
range of d ¼ 7.81e8.24 ppm. A proton from the hy-
droxyl group (OH) appears as a singlet atd ¼ 9.49e9.90 ppm. The aromatic H3 appears as a
singlet at d ¼ 6.78e6.91 ppm. The occurrence of the
doublet at the range of d ¼ 7.25e7.40 ppm can be
ascribed to H5, while H7 appears as doublet at
d ¼ 7.16e7.42 ppm. A triplet observable at
d ¼ 7.10e7.18 ppm is assigned to H6. The two triplets
at d ¼ 3.25e3.58 ppm and d ¼ 0.83e0.89 ppm can be
assigned to the methylene proton H8 and the methyl
proton Hy, respectively. A quintet at
d ¼ 1.24e1.85 ppm is attributed to H9. The protons
residing in (CH2)n2 can be substantiated by multiplets
at d ¼ 1.21e1.69 ppm.
The 13C NMR signals for the protonated carbons are
assigned by DEPT135. The resonances due to the ar-
omatic carbons in 1ae1i can be located at the range of
d ¼ 136.31e140.20 ppm, 114.21e118.20 ppm,
116.50e121.23 ppm, 130.18e133.41 ppm and
120.20e125.60 ppm which correspond to C2, C3, C5,
C6 and C7, respectively. The carbon C4 attached with
hydroxyl group is observed at d¼ 157.32e159.00 ppm.
The signals in the region of d ¼ 161.00e162.31 ppm
characteristic for azomethine carbon.
A complete assignment for the title compounds
2ae2i has been carried out based on the numbering
scheme as shown in Fig. 2. Inspection from the 1H
NMR spectra for compounds 2ae2i shows that the
resonances at the range of d ¼ 6.58e7.43 ppm can be
ascribed to the presence of aromatic protons CpheH
and these aromatic protons (H2, H4, H5 and H6) are
non-equivalent. The signal for hydroxyl OH proton
appears as a singlet at d ¼ 9.18e9.93 ppm while the
signal due to the proton H7 appears at the range of
d ¼ 7.49e8.27 ppm. The new signals for oxazepine
ring which appear as double doublets at the range of
d ¼ 6.25e6.41 ppm and d ¼ 6.41e6.57 ppm can be
assigned to proton H9 and H10, respectively. The
presence of two triplets at the range of
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Fig. 2. The atom numbering for general 1,3-oxazepin-4,7-dione
compounds.
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while the signal at the range of d ¼ 3.17e3.45 ppm is
assigned to H12 protons.
The COSY experiments have further substantiated
the correlation between the equivalent proton pairs
with the adjacent protons wherein the cross peak
resulting from these correlations appear at the same
region. This can be exemplified by the correlation
between H4 and H6 with the respective proton H5. A
similar phenomenon can also be found on OH which
correlates with H2. The H9 proton for oxazepine ring
correlates with H10. COSY data also reveals that H12
correlates with H13. Similarly, Hx correlates with Hy.
The 13C NMR signals are identified by DEPT135
prior to HMQC. The resonance due to the aromatic
carbons in aromatic ring can be located at the ranges of
d ¼ 134.50e138.55 ppm, 114.52e115.52 ppm,
122.30e123.01 ppm, 132.30e135.56 ppm and
131.00e132.59 ppm. The presence of C3 attached with
hydroxyl group in 2ae2i can be suggested from the
peak at d ¼ 154.00e158.86 ppm. The resonance
recorded at the ranges of d ¼ 166.11e166.55 ppm and
d ¼ 166.20e169.99 ppm can be assigned to C8 and
C11, respectively. The signals at the ranges of
d ¼ 133.50e135.88 ppm and 121.89e123.57 ppm are
assigned to C9 and C10, respectively. The signal
assignable to C7 appears at the range of
d ¼ 78.75e80.29 ppm. A signal at
d ¼ 14.50e15.01 ppm indicates the presence of ter-
minal methyl-Cy in the alkyl chain.
Assignments of protonated carbons from oxazepine
compounds 2ae2i were made by 2D 13Ce1H HMQC
experiments using delay values corresponding to 1J(C,
H) [30,31]. Heteronuclear multiple-bond correlation
(1He13C HMBC) was applied for 2ae2i in order to
determine the long-range 1He13C connectivities.Inspection fromHMQC as exemplified by compound
2f has clearly shown the one-bond connectivity in which
H3, H4, and H5 correlate with C3, C4, and C5, respec-
tively. The H9 and H10 atoms are also found attached
directly to C9 and C10. A similar correlation is also
found on equivalent pairs of the alkyl hydrogen H12,
H13, H14, and H22 which correlate with their corre-
sponding carbons C12, C13, H14 and C22, respectively.
The HMBC data for compound 2f as inferred from
show respective cross peaks 2J, 3J and 4J which can be
assigned to the correlations of OH with C2 (equivalent
to C4), C1 (equivalent to C5) and C7, respectively. The
long-range cross peaks 2J for H4 proton correlates with
C3 (and C5) while the 3J assignable to the correlation
of H4 with C2 and C6. The signals attributed to
respective pairs of C4eC6 and C1eC3 also suggest the
correlation of these carbons with H5 of which the
couplings contribute to respective 2J and 3J. The sig-
nals assigned to C8, C10, C11 and C9 are correlated
with H9 and H10. While the assignments for alkyl
group can be substantiated by the correlations between
C13, C14, C15 and C21 with H12 via 1J, 2J, 3J and 4J,
respectively, the identification of C13, C12 and C14
can be concluded from their correlations with H13.
3.1.3. X-ray crystal structures
Crystal data are summarized in Table 1. While the
final coordinates and equivalent isotropic displacement
parameters are shown in Tables 2a and 2b, the selected
bond length and angles are given in Tables 3a and 3b.
The torsion angles are listed in Tables 4a and 4b.
Attempt to substantiate the molecular structures of
both intermediates 1f and 1g in solid states has been
carried out by single-crystal X-ray diffraction. The
molecular structures with the atom-numbering
schemes for these compounds are shown in Fig. 3. It
is apparent that the aliphatic chains C12H25 and C14H29
are attached to phenyl ring in respective molecules of
1f and 1g via C]N bond. The bond lengths of C1eC2
(1.474(2) Å) and N1eC8 (1.477(2) Å) for compound
1f, and C1eC2 (1.476(2) Å) and N1eC8 (1.474(2) Å)
for compound 1g are consistent with the presence of
sp3-hybridized carbons C1, C2 and C8. On the other
hand, the bond distances for the respective imine
(N1eC1) linkages in 1f (1.270(2) Å) and 1g (1.273(2)
Å) agree with the presence of sp2-hybridized carbon in
C]N moiety [32e35]. However, the C8eC9 bong
lengths (1.528(2) Å and 1.517 (2) Å for the respective
aliphatic chain in 1f and 1g) are found to be longer
than C1eC2 (1.474(2) and 1.476(2) Å). This obser-
vation can be ascribed to the higher order of C1eC2
bond in comparison to C8eC9.
Table 1
Summary of crystal data, intensity data collection and structure refinement for compounds 1f and 1g at 298 K.
Compound 1f 1g
Formula C19H31NO C21H35NO
Formula weight 289.46 317.51
Crystal color, habit Colorless, prism Colorless, prism
Crystal dimensions 0.5  0.12  0.08 mm 0.5  0.15  0.12 mm
Crystal system Monoclinic Monoclinic
Lattice type Primitive Primitive
Detector position 45.20 mm 75.11 mm
Pixel size 0.137 mm 0.137 mm
Lattice parameters a ¼ 11.18(4) Ǻ a ¼ 11.086(8) Ǻ
b ¼ 5.126(17) Ǻ b ¼ 5.1318(3) Ǻ
c ¼ 31.72(11) Ǻ c ¼ 34.722(3) Ǻ
b ¼ 98.42(6)0 b ¼ 94.716(4)0
V ¼ 1798(11) Ǻ V ¼ 1968.7(3) Ǻ
Space group P21/c(#14) P21/c(#14)
Zvalue 4 4
Dcalc 1 g/cm
3 1.071 g/cm3
F000 640.00 704.00
m(MoKa) 0.644 cm
1 0.640 cm1
Detector Rigaku Saturn Rigaku Saturn
Goniometer Rigaku AFC10 Rigaku AFC10
Radiation MoKa (1 ¼ 0.71070 Ǻ) MoKa (0 ¼ 0.71070 Ǻ)
Graphite monochromated Graphite monochromated
Detector aperture 70 mm  70 mm 70 mm  70 mm
Data images 720 exposures 1440 exposures
w Oscillation range (c ¼ 45.0, f ¼ 0.0) 110.0 to 70.0 120.0 to 60.0
Exposure rate 32.0 s/ 40.0 s/
Detector swing angle 20.21 30.22
Detector position 45.20 mm 75.11 mm
Pixel size 0.137 0.137
2qmax 54.8 54.9
No. of reflections measured Total: 13,454 Total: 19,628
Unique: 4069 (Rint ¼ 0.033) Unique: 4483 (Rint ¼ 0.037)
Correction Lorentz-polarization Lorentz-polarization
Absorption Absorption
trans.factor: 0.714e0.995 trans.factor: 0.000e0.000
Function minimized w (Fo2  Fc2)2 w (Fo2  Fc2)2
Structure solution Direct method (SHELX97) Direct method (SHELX97)
Refinement Full-matrix least-squares on F2 Full-matrix least-squares on F2
Least squares weights 1/[0.0022Fo2 þ 1.0000 (Fo2)]/(4Fo2) 1/[0.0023Fo2 þ 1.0000 (Fo2)]/(4Fo2)
No. observations (I > 2.00 (I)) 2871 3032
No. variables 227 249
Reflection/parameter ratio 12.65 12.18
Residuals: R1 (I > 2.00 (I)) 0.0558 0.0575
Residuals: wR2 (I > 2.00 (I)) 0.1488 0.1538
Goodness of fit indicator 1.004 1.004
Maximum peak in final diff. map 0.37 e/Ǻ3 0.28 e/Ǻ3
Minimum peak in final diff. map 0.30 e/Ǻ3 0.31 e/Ǻ3
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as the bond angles along the carbon chain fall within
the normal range. While the bond angles C1eC2eC3,
N1eC1eC2, C1eN1eC8 and N1eC8eC9 for com-
pound 1f are 122.30(15), 124.03(15), 118.47(14) and
111.42(15), those values observed in 1g are
122.39(16), 123.60(17), 118.04(16) and 111.38(15),
respectively.The torsion angles N1eC1eC2eC3 (14.3(2)) and
N1eC1eC2eC7 (166.42(17)) as observed in
compound 1f show that the alkyl chain is not coplanar
with the phenyl ring. Similar conformation observed in
1g in which N1eC1eC2eC3 and N1eC1eC2eC7
are 14.5(2) and 166.16(18), respectively.
The hydroxyl group (OH) at meta position of phenyl
ring is found to be displaced from the aromatic ring of
Table 3(a)
Bond length (Å) and bond angle () for compound 1f.
Atomeatom Atomeatom
O1eC4 1.346(2) N1eC1 1.270(2)
N1eC8 1.477(2) C1eC2 1.474(2)
C2eC3 1.401(2) C2eC7 1.399(2)
C3eC4 1.395(2) C4eC5 1.398(2)
C5eC6 1.381(2) C6eC7 1.400(2)
C8eC9 1.528(2) C9eC10 1.529(2)
C10eC11 1.525(2) C11eC12 1.531(2)
C12eC13 1.530(2) C13eC14 1.531(2)
C14eC15 1.525(2) C15eC16 1.522(2)
C16eC17 1.523(2) C17eC18 1.524(3)
C18eC19 1.522(3)
C1eN1eC8 118.47(14) N1eC1eC2 124.03(15)
C1eC2eC3 122.30(15) C1eC2eC7 117.93(14)
C3eC2eC7 119.77(16) C2eC3eC4 120.28(15)
O1eC4eC3 123.15(15) O1eC4eC5 117.20(15)
C3eC4eC5 119.65(14) C4eC5eC6 120.11(17)
C5eC6eC7 120.79(16) C2eC7eC6 119.38(15)
N1eC8eC9 111.42(15) C8eC9eC10 111.74(15)
C9eC10eC11 113.25(15) C10eC11eC12 113.12(15)
C11eC12eC13 113.99(15) C12eC13eC14 112.75(15)
C13eC14eC15 114.57(16) C14eC15eC16 113.02(16)
C15eC16eC17 114.78 C16eC17eC18 113.70(17)
C17eC18eC19 113.7(2)
Table 3(b)
Bond length (Ǻ) and bond angle () for compound 1g.
Atomeatom Atomeatom
O1eC4 1.355(2) N1eC1 1.273(2)
N1eC8 1.474(2) C1eC2 1.476(2)
C2eC3 1.397(2) C2eC7 1.395(2)
C3eC4 1.387(2) C4eC5 1.397(2)
C5eC6 1.378(2) C6eC7 1.394(2)
C8eC9 1.517(2) C9eC10 1.525(2)
C10eC11 1.526(2) C11eC12 1.524(2)
C12eC13 1.521(2) C13eC14 1.523(2)
C14eC15 1.523(2) C15eC16 1.523(2)
C16eC17 1.520(2) C17eC18 1.525(2)
C18eC19 1.516(2) C19eC20 1.520(3)
C20eC21 1.516(3)
C1eN1eC8 118.04(16) N1eC1eC2 123.60(17)
C1eC2eC3 122.39(16) C1eC2eC7 117.85(16)
C3eC2eC7 119.76(16) C2eC3eC4 120.35(16)
O1eC4eC3 123.41(16) O1eC4eC5 117.02(16)
C3eC4eC5 119.57(17) C4eC5eC6 120.17(17)
C5eC6eC7 120.66(17) C2eC7eC6 119.48(18)
N1eC8eC9 111.38(15) C8eC9eC10 111.93(15)
C9eC10eC11 113.29(15) C10eC11eC12 113.34(15)
C11eC12eC13 113.99(19) C12eC13eC14 113.40(16)
C13eC14eC15 114.60(16) C14eC15eC16 112.95(16)
C15eC16eC17 115.05(16) C16eC17eC18 113.30(16)
C17eC18eC19 114.59(16) C18eC19eC20 113.61(17)
C19eC20eC21 114.0(2)
Table 2(a)
Fractional atomic coordinates and isotropic temperature factors (Ǻ2)
with standard deviations in the least significant digits in parentheses
for compound 1f. For anisotropic atoms, the equivalent isotropic
temperature factor are shown.
Atom x y Z U (Ǻ2)
O1 1.11027(12) 0.3432(2) 0.20285(4) 0.0345(7)
N1 1.10784(13) 0.3986(2) 0.31748(4) 0.0362(8)
C1 1.21496(16) 0.3379(3) 0.31238(5) 0.0317(9)
C2 1.24525(15) 0.1196(3) 0.28563(5) 0.0305(8)
C3 1.15809(15) 0.0052(3) 0.25621(5) 0.0262(8)
C4 1.19075(15) 0.2131(3) 0.23189(5) 0.0310(8)
C5 1.31121(16) 0.2958(3) 0.23686(6) 0.0336(9)
C6 1.39743(16) 0.1712(3) 0.26554(6) 0.0279(8)
C7 1.36595(16) 0.0388(3) 0.28993(6) 0.0283(8)
C8 1.08997(18) 0.6271(3) 0.34424(6) 0.0434(10)
C9 1.02868(18) 0.5503(3) 0.38241(6) 0.0472(10)
C10 0.98256(18) 0.7888(3) 0.40409(5) 0.0451(10)
C11 0.91754(17) 0.7192(3) 0.44160(6) 0.0457(10)
C12 0.85562(18) 0.9535(3) 0.49571(6) 0.0483(11)
C13 0.78582(18) 0.8862(3) 0.49571(6) 0.0470(11)
C14 0.72265(18) 1.1232(3) 0.51189(6) 0.0483(11)
C15 0.64781(18) 1.0632(3) 0.54721(6) 0.0461(10)
C16 0.58257(18) 1.3015(3) 0.56125(6) 0.0498(11)
C17 0.50334(18) 1.2485(4) 0.59549(6) 0.0500(11)
C18 0.4330(2) 1.4866(4) 0.60699(7) 0.0548(12)
C19 0.3540(2) 1.4338(6) 0.46126(7) 0.0642(15)
Table 2(b)
Fractional atomic coordinates and isotropic temperature factors (Ǻ2),
with standard deviations in the least significant digits in parentheses
for compound 1g. For anisotropic atoms, the equivalent isotropic
temperature factor are shown.
Atom x y z U (Ǻ2)
O1 0.10861(13) 1.4256(2) 0.20740 0.0360(7)
N1 0.18556(14) 0.6863(3) 0.31094(4) 0.0347(8)
C1 0.07404(17) 0.7478(3) 0.30657(5) 0.0310(9)
C2 0.02673(16) 0.9674(3) 0.28240(5) 0.0248(9)
C3 0.09525(16) 1.0905 0.25569 0.0241(8)
C4 0.04709(16) 1.2970(3) 0.23369(5) 0.0310(9)
C5 0.07056(17) 1.3818(3) 0.23843(6) 0.0301(9)
C6 0.13852(17) 1.2579(3) 0.26460(60) 0.0270(9)
C7 0.09130(17) 1.0505(3) 0.28656(6) 0.0309(9)
C8 0.22026(18) 0.4586(3) 0.33523(6) 0.0415(11)
C9 0.30680(19) 0.5344(3) 0.36953(6) 0.0434(11)
C10 0.36833(18) 0.2972(3) 0.38895(5) 0.0427(11)
C11 0.45853(18) 0.3671(3) 0.42297(6) 0.0421(10)
C12 0.53373(18) 0.1357(3) 0.43856(6) 0.0444(11)
C13 0.62728(18) 0.2042(3) 0.47153(6) 0.0437(11)
C14 0.70320(19) 0.0279(3) 0.48634(6) 0.0429(11)
C15 0.79834(19) 0.0350(3) 0.51919(6) 0.0438(11)
C16 0.87207(18) 0.2020(3) 0.53318(6) 0.0426(11)
C17 0.96996(18) 0.1487(3) 0.56546(6) 0.0409(11)
C18 1.04307(19) 0.3901(3) 0.57804(6) 0.0478(11)
C19 1.14393(19) 0.3417(4) 0.60943(6) 0.0454(11)
C20 1.2206(2) 0.5814(4) 0.61967(6) 0.0536(13)
C21 1.3213(2) 0.5351(6) 0.65114(7) 0.0618(15)
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respective compounds 1f and 1g is pointing away from
Fig. 3. ORTEP drawings with atom-numbering scheme for compounds 1f and 1g.
Table 4(a)
Torsion angles () for compound 1f.
Atoms Atoms
C1eN1eC8eC9 119.61(17) C8eN1eC1eC2 178.29(15)
N1eC1eC2eC3 14.3(2) N1eC1eC2eC7 166.42(17)
C1eC2eC3eC4 179.29(16) C1eC2eC7eC6 178.88(16)
C3eC2eC7eC6 1.8(2) C7eC2eC3eC4 1.4(2)
C2eC3eC4eO1 179.77(15) C2eC3eC4eC5 0.3(2)
O1eC4eC5eC6 179.56(16) C3eC4eC5eC6 0.3(2)
C4eC5eC6eC7 0.1(2) C5eC6eC7eC2 1.1(2)
N1eC8eC9eC10 166.33(14) C8eC9eC10eC11 178.34(14)
C9eC10eC11eC12 171.63(14) C10eC11eC12eC13 177.82(14)
C11eC12eC13eC14 178.74(14) C12eC13eC14eC15 177.70(14)
C13eC14eC15eC16 177.78(14) C14eC15eC16eC17 178.07(15)
C15eC16eC17eC18 176.41(15) C16eC17eC18eC19 179.91(16)
Table 4(b)
Torsion angles () for compound 1g.
Atom Atom
C1eN1eC8eC9 119.44(18) C8eN1eC1eC2 178.67(16)
N1eC1eC2eC3 14.5(2) N1eC1eC2eC7 166.16(18)
C1eC2eC3eC4 179.76(16) C1eC2eC7eC6 179.13(17)
C3eC2eC7eC6 1.5(2) C7eC2eC3eC4 0.9(2)
C2eC3eC4eO1 179.76(16) C2eC3eC4eC5 0.1(2)
O1eC4eC5eC6 179.86(17) C3eC4eC5eC6 0.4(2)
C4eC5eC6eC7 0.2(2) C5eC6eC7eC2 1.1(2)
N1eC8eC9eC10 165.43(16) C8eC9eC10eC11 178.51(17)
C9eC10eC11eC12 171.33(17) C10eC11eC12eC13 177.88(17)
C11eC12eC13eC14 178.99(17) C12eC13eC14eC15 179.58(17)
C13eC14eC15eC16 179.92(17) C14eC15eC16eC17 178.89(17)
C15eC16eC17eC18 178.90(17) C16eC17eC18eC19 178.31(17)
C17eC18eC19eC20 176.31(18) C18eC19eC20eC21 179.76(19)
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(1.346 (2) Å) and 1g (1.355 (2) Å) fall within the range
of CeO bond. The evidence on CeOH is also in
agreement with the results obtained from the FT-IR
and NMR data wherein the presence of OH has been
concluded from the respective spectra.
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